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Abstract 
Data on some blood metabolites from five bulls each of Bunaji, Rahaji, Sokoto Gudali and Azawak breeds of cattle 
were collected. They were fed poultry litter in a concentrate mixture for 90 days and their nutritional status ascertained 
from the serum metabolic profile. Result showed that the metabolisable energy and crude protein composition of the 
diet were within the optimum values required for beef cattle. Significant (P<0.05) difference existed between the 
breeds for creatitnine values. It was highest for Bunaji at the beginning of the experiment, Bunaji and Sokoto Gudali 
had similar values at the middle. There also significant (P<0.05) difference observed between the breeds in terms of 
total protein even though it later decline in all the breeds at the middle and slightly went up at the end of the trial.  
Blood urea nitrogen concentration was significantly (P<0.05) different across the time of collection between the 
breeds. It slightly declined at the middle and sharply increased at the end for all the breeds. Similarly, the result showed 
that there was significant (P<0.05) difference in the values obtained for blood glucose. SokotAo Gudali recorded the 
least value for blood glucose from the beginning to the end of the study. Albumin was only significantly (P<0.05) 
different at the beginning of the study. In conclusion, the results showed that in general metabolic profiling studies in 
these breeds of cattle did not identify any clear nutritional constraints to productivity. It can be said with certainty, 
from the glucose, albumin and urea results, that dietary energy and protein were not limiting. 
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1. Introduction 
Blood metabolite concentrations represent an integrated index of the adequacy of nutrient supply in relation to 
nutrient utilization of cattle (Chester-Jones et al 1990). They give an immediate indication of an animal’s nutritional 
status at that point in time (Pambu-Gollah et al 2000). The use of metabolic profiles for assessing the nutritional and 
health status of cows is widespread (Doornenbal et al 1988; Grunwaldt et al 2005).  
More accurate assessment of nutritional states of cattle can be made using blood metabolite concentrations 
than from assessment of body weights or condition scores alone. Serum concentrations of metabolites such as 
glucose, cholesterol, Non-esterified fatty acids, blood urea nitrogen, creatinine, total proteins, albumin, globulin and 
minerals are commonly used to assess the nutritional status of cattle (Grunwaldt et al 2005 and Ndlovu et al 2007).  
 
Use of blood metabolites has been applied mainly in dairy cows (Whitaker et al., 1999) due to the intensive 
production systems used and their high susceptibility to metabolic disorders. Extensive farming practices in beef 
production make it difficult to conduct routine sampling from these animals even though beef cattle are also 
susceptible to metabolic disorders such as grass tetany a condition resulting from calcium and magnesium 
deficiency. Blood metabolite levels creating reference values for assessing nutritional status of animals; have not yet been 
established for Nigerian cattle.  
The objective of this work therefore was to determine blood metabolite concentrations for Bunaji, Rahaji, 
Sokoto Gudli and Azawak breeds of cattle which will provide information that serves as the basis for explaining the 
nutritional status of indigenous cattle breeds in Nigeria. 
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2. Materials and Methods 
2.1 Study site 
The study was carried out at the National Animal Production Research Institute, Shika – Zaria. NAPRI is 
situated in the Northern Guinea Savanna Zone of Nigeria between latitudes 11
o
N and 12
o
N and longitudes of 7
o
E and 
8
o
E at the elevation of 640 meters above sea level.  
2.2 Animals’ Management 
Five bulls each of Bunaji, Rahaji, Sokoto Gudali and Azawak breeds of cattle with live weights ranging 
between 200 and 235 kg were used for the study. The bulls were divided into four groups in a completely 
randomized design with each breed constituting a treatment. The animals were de-wormed with Albebdazole® 
against endo-parasites a week to the start of the experiment and dipped in acaricide - Amitix® solution to control 
ecto-parasites.   The bulls were individually penned and fed ration made up of 60% Maize Offal (MO), 20% Cotton 
Seed Cake (CSC) and 20% Sun dried Layer Litter (SDLL) as the diet (Table 1).  The bulls were fed 1 kg/head/day 
each of hay and concentrates for fourteen days of adjustment period. When the study started, the concentrate was 
offered at 2% body weight as well as Digitaria smutsii grass hay which served as the basal diet and 30 litres of water 
was offered daily. This lasted for 90 days. 
2.3 Blood Sampling 
About 10mls of blood was collected from each bull before the commencement of the trial, at the middle and 
the end of it via Jugular vein puncture. The sample was emptied into vacutainer tubes, spun and the plasma analysed 
for Blood Urea Nitrogen, Blood glucose, Total protein, albumin and creatinine. 
  
2.4 Biochemical analysis 
Blood samples were analyzed for blood urea nitrogen, blood glucose, total protein, albumin and creatinine; 
Sodium, Potassium, Calcium and Phosphorus levels using the procedure of Archer and Robb (1925) and used by 
Ogunsanmi et al (2002) at the Chemical Pathology Laboratory of Ahmadu Bello University Teaching Hospital, 
Zaria. 2.5 Statistical analysis 
All data generated from the study were analyzed using procedure of the Statistical Analysis System (SAS 
2002) and Microsoft Excel Software (Microsoft XP) to evaluate the performance of the four breeds of cattle. Duncan 
Multiple Range Test of the SAS package was used to compare treatment means that were significant. The model 
used was: Yij = µ + Bi + eij 
Where Yij = observation on the breed; µ= Overall mean; Bi = Effect of ith Breed: 1, 2, 3, and 4; 
eij =  Random error. All statistical tests were done at 5% probability level. 
3. Result  
 
3.1 Composition of experimental diet 
Table 1 presents the ingredients and chemical composition of the experimental diet. The diet used in this 
study had 92.37% DM, 19.63% CP, 27.40% CF, and 10.01% EE, 80.82% OM, 35.95% ADF, 51.27% NDF and 
11.55% Ash. The ME of the diet was 10.52 MJ/kg DM while the CP of the diet was 19.63%.  
 
3.2 Creatinine 
Figure 4.7 shows the result of creatinine. The result showed that there was significant (P<0.05) difference 
among the breeds at all periods. At the beginning, Bunaji had 86.00µmol/l and was significantly (P<0.05) higher 
than Azawak (72.00µmol/l) and Sokoto Gudali (70.00µmol/l) which also had similar (P>0.05) values that were 
higher than that of Rahaji (58.40µmol/l). At the middle, Sokoto Gudali(76.20µmol/l) and Bunaji (74.00µmol/l) had 
similar (P>0.05) values while Azawak (66.00µmol/l) and Rahaji (63.80µmol/l) had lower values that were also 
similar (P>0.05). The values for all the breeds at the end followed the same pattern as at the beginning. Creatinine 
concentrations in the blood vary due to an animal’s diet, breed, muscle mass and sex (Otto et al. 2000; Hammond 
2006). The finding of this study is in conformity with the report of Otto et al (2000) that serum creatinine vary due to 
breed, age and sex differences. 
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3.3 Total protein  
The result of total protein is presented in Figure 1. The result showed significant (P<0.05) difference among 
breeds across the periods. Bunaji (91.20g/dl) had slightly higher value followed by Rahaji (89.00g/dl) and Sokoto 
Gudali (86.00g/dl) while Azawk (73.80g/dl) had the least at the beginning. At the middle, all the breeds had similar 
(P>0.05) values of 76.00, 74.00, 72.0 and 70.20g/dl for Rahaji, Bunaji, Azawak and Sokoto Gudali respectively. At 
the end, Bunaji (77.60g/dl), Rahaji (77.40g/dl) and Sokoto Gudali(75.40g/dl)  had similar (P>0.05) values that were 
significantly (P<0.05) higher than Azawak (69.60g/dl) which had the least.  
 
3.4 Blood Urea Nitrogen  
Figure 2 shows the result of blood urea nitrogen. The result showed that there was significant (P<0.05) 
difference among the breeds at all the periods. Bunaji (4.20mmol/l) and Sokoto Gudali (4.20mmol/l) had higher 
blood urea level followed by Azawak (3.40mmol/l) while Rahaji (3.10mmol/l) had the least at the beginning of the 
feeding trial. At the middle of the trial, Bunaji (4.00mmol/l) had significantly (P<0.05) higher value than Sokoto 
Gudali (3.66mmol) and Azawak (3.66mmol/l) having similar (P>00.05) values while Rahaji (3.20mmol/l) had the 
least. At the end, Sokoto Gudali (5.20mmol/l) was significantly (P<0.05) different followed by Bunaji (4.80mmol/l) 
and Rahaji (4.800mmol/l) which had similar values.  Azawak (4.40mmol/l) had the least value among all of them.  
 
3.5 Blood Glucose 
The result of blood glucose levels of the bulls is presented in Figure 3. The result showed that there were 
significant (P<0.05) differences among breeds and across period. Rahaji (3.42mmol/l) had the highest blood glucose 
value. It was followed by Bunaji (3.02mmol/l) while Azawak had 2.78mmol/l. Sokoto Gudali (2.54mmol/l) had the 
least blood glucose level at the beginning of the trial. Azawak (3.14mmol/l) and Bunaji (3.12mmol/l) had similar 
(P>0.05) values that were significantly (P<0.05) different followed by Rahaji (2.86mmol/l) while Sokoto Gudali 
(2.54mmol/l) had the least value at the mid stage of the trial. At the end, Azaawak (3.76mmol/l) had significantly 
(P<0.05) different value from those of Rahaji (3.30mmol/l), Sokoto Gudali (3.26mmol/l) and Bunaji (3.20mmol/l) 
that were significantly (P>0.05) similar.  
3.6 Albumin 
The result of Albumin presented in Figure 4 showed that there was significant (P<0.05) difference among 
breeds. At the beginning, Bunaji (39.60g/L) had higher value followed by Sokoto Gudali (37.80g/L). Azawak 
(35.20g/L) and Rahaji (34.80g/L) had similar (P>0.05) values. At the middle, Bunaji (36.00g/L) and 
Azawak(35.80g/L) had slightly higher values than Rahaji (34.80g/L) and Sokoto Gudali (33.20g/L). Bunaji 
(34.60g/L) and Sokoto Gudali (34.60g/L) had similar (P>0.05) values that were slightly higher than those of Azawak 
(33.40g/L) and Rahaji (32.80g/L) which were also similar (P>0.05) at the end. 
 
 4. Discussion 
The ME of the diet was 10.52 MJ/kg DM and it was within the range of 10 – 11.6MJ/kg DM recommended 
for bulls (Rutherglen 1995). The CP of the diet was 19.63%. It was higher than 13% and 13% - 15% CP requirement 
of beef cattle stated by Rutherglen (1995) and Aduku (2005) respectively. The CF of the diet has exceeded the 
minimum level of 17% required by beef cattle (NRC 2000). The EE of the diet had exceeded the maximum 
recommended level of 6% for matured cattle as reported by Parish and Rhinehart (2008). 
Creatinine concentrations in the blood vary due to an animal’s diet, breed, muscle mass and sex (Otto et al. 
2000; Hammond 2006). The genetic make of the different breeds of cattle used may be the cause of the significant 
differences noticed in the values of creatinine of this study.  The finding of this study is in conformity with the 
report of Otto et al (2000) that serum creatinine vary due to breed, age and sex differences. 
Although the levels of total protein in all the breeds at the beginning of the study were higher than at the 
middle and end, they were similar to the report of Ndlovu et al (2007) but slightly higher than the range  of 60 – 
82g/L  reported by Singh et al (2008). The high level of total protein noticed in this study indicates that the diet fed 
to the animals had adequate amount of crude protein in it agreeing with the report of Oyedipe et al (1984) which 
indicated that high protein intake in a diet results to high blood protein. The slight differences in the values of total 
protein noticed among breeds in the present study followed suit the report of Otto et al (2000) that blood metabolites 
are influenced by breed, sex, age, and environmental temperature and of course the diet fed to the animals. 
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Blood urea levels can be used for measuring protein status in cattle from different feeding regimes and 
seasons (Hammond 2006). The values obtained in this study for blood urea nitrogen of all the breeds fell within the 
normal range of 2.5 – 6.5mmol/L given by Mehrez et al (1976) for cattle.  This indicates that the effective rumen 
degradable protein was adequate. The results obtained for albumin in this study supports this conclusion. The 
difference observed in this study with regards to blood urea nitrogen, cannot be completely associated to breed since 
all the breeds at one period or the other had some values that were similar to each other. 
Blood glucose has a moderate diagnostic value in the assessment of nutritional status of cattle as it varies 
moderately in blood (Ndlovu et al 2007). The blood glucose level for all the breeds were within the normal range 
values of 2.5 – 6.5mmol/L as reported by Woodman and Evan (1974). Although some bulls in all the breeds had 
lower values than these, are very similar to those reported for extensive range beef cattle in other areas (Otto et al 
2000). The values obtained in this study were slightly below the value of 3.75mmol/L obtained by Ndlovu et al 
(2007) in their study with Nguni breed of cattle in South Africa. Glucose is not sensitive to changes in energy 
balance because of homeostatic control (Whitaker et al 1999) and usually does not drop until the situation is extreme 
- which was not our case; it is possible that the reference range is lower for these types. These differences might be 
due to breed and environmental differences. 
Although it was noticed that the albumin values declined from the beginning to the end of the experiment 
the result showed that they were above the values reported by Whitaker et al (1999). This implies that dietary protein 
was not limiting and that liver function was likely to be reasonable. The observation made in this present study is at 
variance with the finding of Otto et al (2000) who did not detect any age difference in albumin levels when they 
looked at blood profiles of Anguni cattle in Mozambique. 
5. Conclusion 
In conclusion, the results showed that metabolic profiling studies in the four breeds of cattle did not identify 
any clear nutritional constraints. It can be said with certainty, from the blood glucose, albumin and urea results, that 
dietary energy and protein were not limiting. However, a number of other findings, such as those for globulin and 
phosphorus, may be worth pursuing further.  
6. Acknowledgement 
The authors wish to appreciate National Animal Production Research Institute/ Ahmadu Bello University, 
Zaria for providing the funds with which this work was carried out and Dr. Livingstone Dogara Gayus for assisting 
us in carrying out the laboratory aspect of it.   
References 
• Aduku, AO (2005). Tropical Feeding stuff Analysis Table. Department of Animal Science, Ahmadu Bello 
University, Zaria-Nigeria. 
• Archer, H E, and Robb, GD (1925). Blood urea analysis, In: Taronky, A L (Ed) Clinical Biochemistry 
Methods. Hilger and Watts Ltd, London, Pp.203-205. 
• Chester-Jones, H, Fontenot, J P and Veit, H P (1990). Physiological and pathological effects of feeding high 
levels of magnesium to steers. Journal of Animal Science 68: 4400-4413. 
• Doornenbal, H, Tong, A K W and Murray, N L (1988). Reference values of blood parameters in beef cattle 
of different ages and stages of lactation. Canadian Journal of Veterinary Research 52(1): 99-105. 
• Grunwaldt, E G, Guevara, J C, Estevez, O R, Vicente, A, Rousselle, H, Alcunten, N, 
Aguerregaray, Dand Stasi, C R (2005). Biochemical and haematological measurements in beef cattle in 
Mendoza plain rangelands (Agerntina). Tropical Animal Health Production. 37(6): 527-540.  
• Hammond, A C (2006). Update on BUN and MUN as a guide for protein supplementation in cattle, US 
Department of Agriculture, Florida. 
• Mehrez, AZ, Orskov, E R and MacDonald, L (1976) Rate of rumen fermentation in relation to ammonia 
concentration. British Journal of Nutrition. 28:437 – 443. 
• Ndlovu, T, Chimonyo, M, Okoh, A I, Muchenje, V, Dzama, K and Raats, J G (2007). 
Assessing the nutritional status of beef cattle: current practices and future prospects.   African Journal of 
Biotechnology Vol. 6 (24): 2727-2734.  
• NRC (2000). Nutrient Requirements of Beef Cattle. 7
th
 Revised Edition. National Academic,  Press, 
Washington, DC, USA.  http://www.nap.edu/books/0309069343/html 
• Ogunsanmi, A O, Ozegbe, P C, Ogunjobi, D, Taiwo, V O and Adu, J O (2002). 
Journal of Biology, Agriculture and Healthcare                                        www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.3, No.2, 2013 
 
5 
 
Haematology, Plasma Biochemistry and whole Blood Minerals of the captive Adult African Grass cutter 
(Thryonomys swinderianus). Tropical Veterinary. 20. pp 27-35 
• Otto, F, Baggasse, P, Bogin, E, Harun, M and Vilela, F (2000). Biochemical blood profile of  Angoni 
cattle in Mozambique. Israel Veterinary Medicine Association. 55(3): 1-9. 
• Oyedipe, E O, Osori, D I K,  Akerejola, O,  Saror, D
 
(1982). Effect of level of nutrition on onset of 
puberty and conception rates of zebu heifers. Theriogenology Volume 18, Issue 5: 525-539. 
• Pambu-Gollah, R, Cronje, P B and Casey, N H (2000). An evaluation of the use of blood 
metabolite concentrations as indicators of nutritional status in free-ranging indigenous goats. South African 
Journal Animal Science. 30(2): 115-120. 
• Parish J A and Rhinehart, J D (2008). Energy in Beef Cattle Diets.Mississipi Agricultural and Forestry 
Experiment Station. wwwthecattlsite.com/articles/1653/energy in beef cattle diets 
• Rutherglen, D C (1995). Energy and Protien Requirements of Beef cattle. Victoria State 
 Government Agricultural Notes. AG0374 ISSN 1329-8062. 
• SAS, (2002). Statistical Analysis System. Guide for personal Computers.Version 9. SAS 
 Institute, Inc. Carry, N.C. USA. 
•  Singh, VK, Singh, P, Verma, A K, Mehra, U R (2008). On farm assessment of 
 nutritional status of lactating cattle and buffaloes in urban, periurban and rural 
 areas of Middle Gangetic Plains. 
• Whitaker, D A, Goodger, W J, Garcia, M, Perera, B M A Oand Whitaker, F (1999). Use of metabolic 
profiles in dairy cattle in tropical and subtropical countries on smallholder dairy farms. Preventive 
Veterinary Medicine 38: 119-131. 
• Woodman, H F and Evan, R F (1974). The nutritive value of fodder cellulose when fed to 
 ruminants and pigs. Agricultural Science, XXXVII 202 -223. 
 
 
Table 1: Ingredients and Chemical composition (%) of concentrate diet 
______________________________________________________________________________ 
Parameters      (%) 
Ingredients 
Maize offals      60 
Cottonseed cake      20 
Poultry litter      20 
Chemical composition 
Dry matter       92.37 
Crude protein      19.63 
Ether extracts      10.01 
Organic matter      80.82 
Acid detergent fibre     35.95 
Neutral detergent fibre     51.27 
Crude fibre      27.40 
Ash       11.55 
ME (MJ/kg DM)     10.52   
The ME value of the experimental diet was calculated as per Alderman (1985) as follows: 
  ME (MJ/kg DM) 11.78 + 0.00654CP + (0.000665EE)
 2
 – CF (0.00414EE) – 0.0118A 
Where DM= Dry Matter, CP = Crude Protein, EE = Ether Extract, CF = Crude fibre, A=Ash 
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Figure 1: Effect of period of collection on Creatinine of four indigenous breeds of cattle 
 
 
 
Figure 2: Effect of  period of collection  on Total protien of four indigenous breeds of Cattle 
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Figure 3: Effect of  period of collection  on blood urea nitrogen of four indigenous breeds of cattle 
 
 
 
Figure 4 : Effect of experimental diet on  blood glucose of four indigenous breeds of cattle.  
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Figure 5: Effect of Period of collection  on Albumin of four indigenous breeds of Cattle 
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